Introduction: Few studies have dealt with the potential correlation between anxiety, depression, and cognitive impairment in community-dwelling older adults.
détresse psychologique qui s'ajoute aux facteurs environnementaux peuvent constituer d'importants prédicteurs de la santé cognitive.
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In a population, mental health results from complex interactions between different parameters at individual and population levels. 1 Because mental health and well-being are the result of a balance between the risk factors to which the population is exposed and the protective factors at its disposal, 2 depression has been associated with cognitive impairment in 2 different ways: depression as a risk factor for dementia 3, 4 and depression that leads to mild cognitive impairment as a result of a possible negative effect of mood symptoms on cognition. 3, 4 The assumptions on the increased risk of mild cognitive impairment in depressed individuals and their progression to dementia are conflicting. 5, 6 Discrepancies between studies may be related to different followup periods, different study designs, the characteristics of the samples, or differences in methodology. 5, 6 Most studies conducted to investigate the association between depression, anxiety, and cognitive impairment were performed with clinical populations, 7 with few studies having investigated the potential association between anxiety, depression, and cognitive performance in community-dwelling older adults. 2, 3 States of anxiety and depression are common; nevertheless, it is not known whether these disorders lead to the occurrence of cognitive impairment or, assuming that mild cognitive impairment could be an initial stage of dementia, whether symptoms of depression and anxiety could constitute an early manifestation rather than a risk factor for dementias and Alzheimer disease. 6, [8] [9] [10] Hence, an underlying neuropathological condition would induce mild cognitive impairment or dementia, which in turn would also cause depressive symptoms. [9] [10] [11] In this respect, depression, mild cognitive impairment, and dementia could constitute a possible clinical continuum. 6, [8] [9] [10] [11] Neuropsychiatric symptoms may accompany predementia syndromes and help identify incipient dementia. In older adults, depression may be particularly associated with an increased risk for dementia. 9 The objective of the present study was to longitudinally evaluate the potential correlation between anxiety, depression, and cognitive impairment in community-dwelling older adults. Establishing the correlation between these conditions could shed light on the primary cause and/or predict the outcome of patients affected by these dysfunctions.
Method

Study Setting and Sample
This longitudinal, population-based study was developed in the community. An area consisting of 4 districts of Montreal, Canada, in which the purchasing power of the population is lower than that of other districts in the city, was selected for the study. There are 269,720 residents in this area, which is divided into the following neighbourhoods: Saint-Henri/ Pointe St-Charles, Lachine/Dorval, LaSalle, and Verdun. Of the residents, 195,585 were between 15 and 65 years of age. A representative sample of the population of this age group was randomly selected based on their home addresses. A total of 3408 addresses were selected for recruitment using a list supplied by the 2004 property tax evaluation register of the city of Montreal. To increase recruitment, the initial selection was expanded to include 14 homes that were direct, door-to-door neighbors to the original address. Therefore, 3408 addresses were originally selected, with the potential to reach a further 47,712 addresses. Only 1 person was selected and interviewed per household. The sample consisted of 2433 individuals, around 600 participants from each neighborhood, distributed as follows: Santi-Henri/Pointe St-Charles (612), Lachine/Dorval (603), LaSalle (584), and Verdun (635). The methods used for recruitment, for the interviewing process, and for taking measurements have already been described elsewhere. 12, 13 The present data were extracted from the baseline and second time point data sets of the Montreal Population-Based Epidemiological Study on Mental Health. 12 Of the 2433 individuals interviewed at baseline (2007), 1823 were interviewed again 2 years later (2009). Loss to follow-up was 25.1% (n ¼ 610) and consisted of 138 individuals (5.7%) who refused to participate, 230 (9.5%) who could not be located, 230 (9.5%) who had moved to an area outside that covered by the study, and 12 (0.5%) who had died. Loss to follow-up 14, 15 was greater among younger individuals, those with poorer education or socioeconomic levels, and those dependent on psychoactive substances. In the present final sample, 352 older adults (55 years of age) were interviewed at baseline (2007) and again 2 years later (2009). The 2-year follow-up rate among those aged 55 or more was 81.45%.
Instruments
Psychological distress was evaluated using the Kessler psychological distress scale (K10). 16 This 10-question instrument assesses the frequencies of psychological distress in relation to the preceding month, rated according to a 5-point Likert scale. Although the K10 is widely used, there is no well-established cutoff point to determine a high degree of psychological distress. Using 2 approaches, Caron and Liu 1 identified an optimal cutoff point of 9, with sensitivity of 47.9%, specificity of 91.7%, and an area under the curve of 0.836. Consequently, the cutoff point for the identification of a high degree of psychological distress was defined as 9.
The mental disorders identified using the short-form version of the Composite International Diagnostic Interview (CIDI) 17 included mood disorders (major depression and mania) and anxiety disorders (panic attacks, social phobia, and agoraphobia). The level of agreement between the CIDI and the International Classification of Diseases, Tenth Revision is generally good (k coefficients: 0.58-0.97). Depending on the diagnosis, sensitivity was 0.43 to 1 and specificity was 0.84 to 0.99. 12 Cognitive impairment in individuals over 55 years of age was measured using the Montreal Cognitive Assessment (MoCA) tool, 18 which was designed to help primary care physicians detect mild cognitive impairment, a clinical state that often leads to dementia. MoCA detected in 90% of the individuals with mild cognitive impairment, confirming its high sensitivity and excellent specificity, which reached 87%. 18 Coping strategies and stress management were evaluated using a questionnaire applied in the Canadian Community Health Survey (CCHS 1.2). 19 The instrument is divided into 3 sections: the ability to handle stress, the principal sources of stress, and the frequency with which coping strategies are used. The internal consistency of the subscales ranged from 0.77 to 0.86 for the coping strategy indicator, 0.62 to 0.81 for Ways of Coping Revised, and 0.65-0.91 for the COPE scale. 19 Perceptions on the neighborhood in which the individual lived were evaluated using various instruments. Disturbing elements were measured using the Neighborhood Disorder Scale, which consists of 9 units referring to problems such as garbage on the sidewalks, abandoned vehicles, graffiti, and drug traffickers (a ¼ 0.84). 20 
Procedure
The internal review board of the Douglas Mental Health University Institute approved the project under number 06/ 33. The interviewers telephoned the residents who had previously agreed to participate in the study within a week of recruitment to schedule a face-to-face meeting, either in the participant's home or in the Douglas Mental Health Hospital. At baseline, 305 of 352 patients were interviewed at home, 23 at the hospital or in one of the clinics or community medical centers, and 24 at other locations. At the second time point, 322 of 352 patients were interviewed at home; 17 at a hospital, clinic, or community medical center; and 13 at other locations. The interviews, which only began after the participant had signed an informed consent form, lasted approximately 1.5 to 3 hours.
Statistical Analysis
A correlation matrix, including all the potential predictors under consideration and the outcome variable, was produced and verified. No problems involving collinearity were identified. Simple linear regression was performed for assessing the raw associations between the continuous score of psychological distress, depression, anxiety at baseline, and the MoCA score at the 2-year time point. Hierarchical linear regression was conducted to model the overall MoCA score obtained at the second time point. The following baseline variables were considered potential predictors and were inserted sequentially into the model: a) overall MoCA score; b) sociodemographic variables, including age, sex, marital status, education level, and spoken language; c) employment status over the past 12 months; d) social support; e) perception of safety in the neighborhood; f) ability to cope with unexpected and difficult problems; g) continuous score of psychological distress; and h) major depression over the preceding 12 months. The model was constructed using all the potential predictors at baseline from a) to h). Impaired cognition could be related to attrition. Therefore, to avoid biased results due to differential attrition, the inverse probability of attrition weights (IPAWs) 21 method was used in all the regression analyses. Sociodemographic and clinical variables, including age, sex, ethnicity, education, alcohol consumption, self-perception of health, and overall MoCA score at baseline, were included in the model to calculate the probability of attrition.
The overall MoCA score at baseline was included as an independent variable, while that at the 2-year time point was used as a dependent variable. The model was constructed to investigate the baseline variables that were predictive of change in the overall MoCA score at the second time point, over the 2-year interim period.
Path analysis was conducted to assess the cross effects of mental disorder status and cognitive performance. Specifically, the following points were evaluated: 1) whether current mental disorder status predicts future cognitive performance and 2) whether current cognitive performance predicts future mental disorder status. Three separate variables were used to represent mental disorder status: overall score for psychological distress over the preceding month (K10), diagnosis of an episode of major depression in the preceding 12 months (yes/no), and diagnosis of anxiety disorder in the preceding 12 months (yes/no).
Different cognitive domains were evaluated at the 2-year time point, taking depression, anxiety, and a high level of psychological distress as predictors. P values were calculated using the Wilcoxon 2-sample test.
Data analysis was conducted using the SAS software program, version 9.3 (SAS Institute, Cary, NC, USA). Significance level was defined as 0.05 in all tests. Table 1 shows the sociodemographic characteristics of the 352 participants older than 55 years. Mean + SD age was 60 + 3.16 years. Overall, 65.9% of the participants were women. Regarding marital status, 18% of the individuals were single; 40% were separated, widowed, or divorced; and 42% were married or in a stable union. Regarding education, 68.5% of the participants had university degrees. Sixty-one percent of the sample consisted of French speakers.
Results
Overall, 60% and 63% of the individuals had no cognitive impairment at baseline or at 2 years, respectively. In relation to depression, 7.1% had major depressive disorder at both time points. The frequency of anxiety disorders (panic attacks, social phobia, and agoraphobia) was 5.3% at baseline and 3% at 2 years, while a high level of psychological distress was identified in 33.5% of the individuals at baseline and in 36% at 2 years.
Simple linear regression showed that higher psychological distress in the preceding month (b ¼ -1.10; P < 0.0001) and major depression in the preceding 12 months (b ¼ -1.45; P ¼ 0.025) were factors predictive of cognitive decline at the second time point; however, anxiety disorders were not (b ¼ -0.08; P ¼ 0.90) ( Table 2) .
Neither psychological distress nor major depression in the preceding 12 months remained significant following adjustment for selected sociodemographic, psychosocial, and neighborhood variables.
Multiple linear regression showed that the baseline MoCA score was the most important predictor of performance in the MoCA scale 2 years later (P < 0.0001, with this factor explaining 34.96% of the variance in the outcome variable). A higher perception of insecurity in the individual's neighborhood, not being a fluent French speaker, and being married/in a stable relationship were variables that were associated with lower MoCA scores at 2 years (P ¼ 0.0018, P ¼ 0.0052, and P ¼ 0.0027, respectively; these factors explained 2.03%, 0.85%, and 2.16% of the variance in the outcome variable, respectively). Having a university degree and being able to cope well with unexpected and difficult problems constituted protective factors (P ¼ 0.0174 and P ¼ 0.044, respectively, explaining 2.13% and 1.03%, respectively, of the variance in the outcome variable) and were negatively associated with low MoCA scores at the 2-year time point. On the other hand, age, social support, and having been employed in the preceding year were not significant predictors of MoCA scores at 2 years (Table 3 ). Figure 1 shows the path analysis model using the preceding-month psychological distress for mental disorder status. Standardised path coefficient and correlation coefficient are shown for each assessed effect and correlation, respectively. Preceding-month psychological distress had a significant negative effect on the future overall MoCA score (standardised path coefficient ¼ -0.17), indicating that higher psychological distress leads to poorer cognitive performance in the future. Overall MoCA score had no effect on future psychological distress.
Path analysis models for a diagnosis of major depressive episode or anxiety disorder in the preceding 12 months were performed separately. Neither of these models identified statistically significant predictive effects either of mental disorder status on the overall MoCA score or of the overall MoCA score on mental disorder status.
When the different cognitive domains were evaluated at the 2-year time point, taking depression, anxiety, and a high level of psychological distress as predictors, the visuospatial/ executive domain was significantly affected by a high degree of psychological distress, and there was also a tendency towards an effect induced by depression (Table 4 ). There was a tendency towards an effect on attention induced by a high level of psychological distress. 
Discussion
Psychological distress and depression, but not anxiety, were found to predict cognitive decline according to a simple linear regression between the continuous score of psychological distress, depression, anxiety, and the MoCA score after 2 years. When psychological distress and depression were introduced separately into a multiple linear regression model, controlled for other variables, statistical significance was lost, suggesting that the other variables are associated with depression and psychological distress and have more power to explain cognitive decline. In older adults with a diagnosis of depression or anxiety at baseline, no significant decline was found in cognition (no significant reduction in MoCA score) 2 years later when assessed using multiple linear regression and path analysis. However, in individuals with a high level of psychological distress at baseline, cognition deteriorated, as shown by a significant reduction in MoCA score at 2 years, assessed using simple linear regression and path analysis. The difference in the results between the multiple linear regression and the cross-lagged panel data analysis can be explained as follows: 1) the 2 analyses serve different purposes. Multiple linear regression was used to assess the independent effect of psychological distress/depression on cognitive decline, whereas the cross-lagged panel data analysis evaluated how psychological distress and cognitive decline affect each other. 2) The former analysis was adjusted for some covariates, whereas no adjustments were made in the latter.
When the different cognitive domains were evaluated at 2 years, taking depression, anxiety, and a high level of psychological distress into consideration as predictors, the visuospatial/executive domain was found to be significantly affected by a high level of psychological distress, and there was a tendency towards an effect of depression as well. There was also a tendency towards an effect of a high level of psychological distress on attention.
Gale et al. 2 conducted a longitudinal, population-based study in England to evaluate the association between symptoms of depression and cognitive ability in the elderly. Impairment of the principal cognitive functions occurred due to age, particularly from 60 years of age onwards; however, the progression of depressive symptoms did not tend to intensify with age, and there was a weak association between depressive symptoms and cognitive impairment in the patients in the 60-to 80-year age group. There was no consistent evidence that the severity of the depressive state led to greater cognitive impairment, and the hypothesis that cognitive impairment negatively affects depressive states was not confirmed. In a cross-sectional, population-based study with 102 individuals aged 60 to 80 years, Beaudreau and O'Hara 3 evaluated the association between symptoms of anxiety and depression and cognitive function. Those authors concluded that symptoms of depression in the absence of anxiety were not associated with cognitive decline. Wetherell et al. 22 studied the association between anxiety and cognition in a sample of 704 healthy older adults. In the initial evaluation, a higher state of anxiety was associated with poorer memory, while greater neuroticism was associated with poorer visual recognition memory. Nevertheless, neither anxiety nor neuroticism was found to predict cognitive decline in that study.
Longitudinal studies have shown a strong association between subjective complaints of memory and the later development of dementia or cognitive decline over periods of 1 to 7 years. Paradise et al. 23 identified a strong association between psychological stress and subjective complaints of memory, suggesting that strategies that reduce or prevent psychological stress can modify the risk of cognitive decline. In the present study, individuals with a high level of psychological distress at baseline were found to have a significant reduction in cognition 2 years later. Having a state of depression or anxiety did not represent a risk of poorer cognitive performance in community-dwelling older adults; however, psychological distress did. The psychiatric diagnoses of mood disorders evaluated here lead us to believe that risk factors for cognitive impairment other than anxiety and depression are present in community-dwelling older adults.
The MoCA score at baseline was the most important predictor of performance 2 years later (P < 0.0001). In individuals with a university education, the reduction in overall MoCA score found at the 2-year time point was lower (i.e., having a university degree acted as a protective factor). As shown by Anstey and Christensen, 24 a better education level protects against cognitive decline. Nevertheless, some studies contradict this hypothesis and support the idea that education and vocabulary knowledge, as markers of cognitive reserve, are not associated with lower rates of age-associated decline in functioning, particularly regarding indexing reasoning and speed. 25 The individuals whose perception of insecurity in their neighborhood was higher suffered a greater reduction in overall MoCA score. No previous studies evaluating the effect of self-reported safety in the neighborhood on cognitive performance were detected. However, it seems logical that with the decline of physical strength with age and the increased presence of health problems, insecurity in a neighborhood can be a major source of stress. Daily stressors are common and have been associated with poorer cognitive performance in older adults. Rickenbach et al. 26 suggested that patients with mild cognitive impairment are less resilient when faced with daily stressors compared to older adults with no cognitive impairment. Rickenbach et al. 27 also showed that individuals with greater cognitive decline reported greater levels of daily stress. These data support the hypothesis that environmental stressors and psychological distress exert a negative effect on cognition. Being able to cope well with stress was associated with a lesser decline in the overall MoCA score. Individuals who reported being able to cope better with unexpected and difficult problems had less of a reduction in their overall MoCA score compared to those who reported poor stress management skills. Learning to deal with frustrations and stress may protect against the effects of stress on health. Psychological characteristics may modulate the way in which the individual perceives and responds to stressful experiences. When the different cognitive domains were evaluated at 2 years, the visuospatial/executive domain was found to be significantly affected by a high level of psychological distress, and there was a tendency towards an effect of depression as well. These findings establish a link between depression and psychological distress and executive dysfunction, and they reinforce the finding that being able to cope constitutes a protective factor for cognition. Albanese et al. 28 published a cohort study involving black and white males and females followed up from early adulthood to middle age and showed that individuals with poorer coping skills at baseline performed more poorly in cognitive tests 25 years later, irrespective of sociodemographic characteristics, cumulative cardiovascular risk factors, depressive symptoms, or cognitive ability at baseline. The present findings suggest that a high level of psychological stress and perception of a lack of safety in the individual's neighborhood may be important factors for cognitive health. Therefore, training in coping strategies may work as a protective factor on cognition. Public health policies able to promote better living conditions and improve neighborhood safety may protect individuals from high levels of stress. Feeling safe in the neighborhood in which one lives appears to represent a protective factor for cognitive function. In this context, poor health resulting from states of anxiety or depression may be less important for cognition than environmental issues and questions of defense in adverse situations.
This sample population comes from 4 districts in which the socioeconomic status of residents is generally lower than that of residents of other districts in the city, representing a possible limitation of this study. It is also possible that the insecurity of the neighborhood is a more pronounced element of stress in poorer neighborhoods; hence, these results cannot be generalised to more affluent neighborhoods. Additionally, these individuals were followed up for only 2 years, whereas a longer follow-up could provide more robust information on the cognitive health of these individuals. Although this study measured several anxiety disorders (panic attacks, social phobia, and agoraphobia) and found no links with cognitive functioning, it is impossible to confirm that this lack of relationship applies to other anxiety disorders such as generalised anxiety and specific phobias. Further studies will need to be carried out to clarify these points. Although a diagnosis of depression did not predict future cognitive impairment, the individual's psychological distress score did. This discrepancy between depression, anxiety, and high psychological distress might be due to the sample size since few participants reported a diagnosis of depression or an anxiety disorder. The study adopted a cross-lagged panel design with which to assess the effects of psychological distress and MoCA on each other. In this case, if the stability of the model constructs is somewhat of a trait-like, time-invariant nature, the results will be limited insofar as making conclusions regarding causal influence is concerned. Therefore, we refrain from discussing evidence of any causal influence and limit our interpretation of the results to the confines of an exploratory analysis alone.
Conclusions
This is the first longitudinal study to assess the relationships between depression, anxiety, psychological distress, and cognitive impairment in a general population while controlling for numerous other variables. No significant association was found between depression and several anxiety disorders and the decline of cognitive function in individuals older than 55 years. However, the presence of high psychological distress 2 years previously and perception of insecurity in the individual's neighborhood are factors that appear to predict deterioration in cognitive function. Having a higher education level and better coping abilities are protective factors.
